The effects of lead exposure on field potentials of CA3 pyramidal cells from mossy fiber stimulation in rat hippocampus.
Previous anatomical evidence indicates that lead (Pb) alters development of the hippocampus and electrophysiological data suggest that Pb interferes with several neuronal systems outside the hippocampus. The present research was undertaken to examine the possibility that exposure to Pb early in development induces electrophysiological alterations in field potentials of CA3 pyramidal cells. Rat pups were exposed to Pb for the first 25 days of age via maternal milk. During this period, dams were fed diets containing either 4% PbCO3 or a Na2CO3 control diet. At 39-54 days of age, 15 sec trains of 20 Hz electrical stimuli at near-maximal intensities were delivered to the dentate granule cells of anaesthetized rats. No significant differences between Pb-treated and control animals were detected for the evoked responses during or after the stimulus trains. However, spreading depression was observed in a greater proportion of Pb-treated animals and more frequently within single Pb-treated animals than in controls. Repetitive bursting, which followed termination of most 20-Hz trains, was significantly longer for Pb-treated animals. The duration of single bursts and the interval between bursts in a given episode were also longer in Pb-treated animals. These data support the hypothesis that developmental Pb exposure alters the electrophysiological properties of CA3 pyramidal cells.